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Abstract of the contribution: this contribution proposes a solution to Key Issue 5 (Service Authorization and Provisioning to UE for eV2X communications over PC5 and Uu reference points). 
1. Introduction
In order to enable the UE to use eV2X Service in 5G system, service authorization and provisioning for eV2X communication over PC5 and Uu reference points is needed. 

2. Current solution and Disadvantages
2.1 Pre-configuration of authorization information/provision parameters
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Figure 2.1-1
The authorization information/provision parameters are provided to UE by V2X Control Function via the OMA DM protocol. The HPLMN pre-configures the UE with the authorization information/provision parameters for V2X services.
2.2 UE triggered update of authorization information/provision parameters
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Figure 2.2-1
After the Pre-configuration of authorization information/provision parameters by V2X Control Function, if UE finds the current authorization information/provision parameters cannot be used, e.g. due to location, the UE needs to request for new authorization information/provision parameters from the V2X Control Function.
2.3 Disadvantage of current solution
The main problem with the current V2X authorization mechanism is that the UE can request the V2X Control Function for new authorization information/provision parameters only when there are no authorization information/provision parameters available. This implies an interruption of the V2X services while the new authorization information is provided. As the V2X services are always time sensitive (see e.g. URLLC services), such time delay may prevent fulfilling the basic V2X service requirements.
3. Proposed solution
As the V2X UE can be assumed to stay in CM-CONNECTED state when the UE is stated, thus the network can always monitor the trajectory of UE. Consequently, the network can know the UE is moving out of the valid area of current authorization information/provision parameters, and then push the new authorization information/provision parameters to UE immediately, which can reduce the time delay and guarantee the ongoing V2X services.

3.1 Initial Retrieval of Parameters
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Figure 3.1: Authorization and provision of V2C parameters
1.
UE includes the V2X Capability Indication in the registration request.

2.
AMF retrieves UE subscription data from UDM including the V2X subscription data. The V2X subscription data can indicate whether the UE is authorized to use V2X service.

3.
AMF checks if UE is authorized to use V2X services based on the subscription data, if authorized, it requests the corresponding V2X provision parameters from V2X Control Function.

4, 5. AMF requests V2X Control Function for authorization information/provision parameters by the V2X parameter request/response message.

6. AMF sends the V2X Provision parameters to UE via registration accept message.
NOTE: Whether the V2X Control Function is a dedicated network function or part of an existing function, e.g. the PCF is FFS.
3.2 Update of Provisioned Parameters by V2X Control Function
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Figure 3.2: Update of provisioned V2X parameters
1.
After UE registers to the Network, the V2X Control Function maintains the UE current V2X provision parameters and the associating area of interest.

2.
Based on the valid area of current V2X provision parameters, the V2X Control Function subscribes the interest area for the UE, i.e. if the UE moves out of area of interest, AMF notifies V2X Control Function.

3-4. If the UE moves out of area of interest due to mobility (i.e. handover), AMF notifies V2X Control Function and the UE current location is included.

5.
AMF triggers notification to V2X Control Function with the UE current location.

6.
V2X Control Function updates the V2X provision parameters corresponding to the UE current location.

7.
V2X Control Function sends the updated provision parameters to UE via AMF.

8.
AMF sends the V2X provision parameters to UE during the handover procedure or via the UE configuration update command after the handover procedure.
NOTE: Whether the V2X Control Function is a dedicated network function or part of an existing function, e.g. the PCF is FFS.
4. Proposal
It is suggested to include the solution of Key Issue5 into TR23.786.
******************* Start of Changes *******************
6.x
Solution #X: Service Provisioning to UE for eV2X communications over PC5 and Uu reference points
6.x.1
General Description
In order to enable the UE use eV2X Service in 5G system, service authorization and provisioning for eV2X communication over PC5 and Uu reference point is needed. The current authorization and provisioning mechanism over V2X control function as defined in clause 4.4.1 of TS 23.285 [5] has some disadvantages, e.g. time delay for update of authorization information/provision parameters.

Since the UE requests the V2X Control Function for new authorization information/provision parameters only when there are no authorization information/provision parameters available, this implies an interruption of the V2X services while the new parameter information is provided. As the V2X services are time sensitive (see e.g., URLLC services), such time delay may prevent fulfilling the basic V2X service requirements. 
As the V2X UE is assumed to stay in CM-CONNECTED state, the network can always monitor the trajectory of UE. Consequently, the network can know the UE is moving out of the valid area of the current authorization information/provision parameters, and can then push the new authorization information/provision parameters to UE immediately, which can reduce the time delay and guarantee the ongoing V2X services.

6.x.2
Initial Retrieval of Parameters
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Figure 6.x.2-1: Authorization and provision of V2X parameters
1.
UE includes the V2X Capability Indication in the registration request.

2.
AMF retrieves UE subscription data from UDM including the V2X subscription data. The V2X subscription data can indicate whether the UE is authorized to use V2X service.

3.
AMF checks if UE is authorized to use V2X services based on the subscription data, if authorized, it requests the corresponding V2X provision parameters from V2X Control Function.

4, 5.
AMF requests V2X Control Function for authorization information/provision parameters by the V2X parameter request/response message.

6.
AMF sends the V2X Provision parameters to UE via registration accept message.
Editor’s Note: Whether the V2X Control Function is a dedicated network function or part of an existing function, e.g. the PCF is FFS.
6.x.3
Update of Provision Parameters by V2X Control Function
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Figure 6.x.3-1: Update of V2X provisioned parameters
1.
After UE registers to the Network, the V2X Control Function maintains the UE current V2X provision parameters and the associating area of interest.

2.
Based on the valid area of current V2X provision parameters, the V2X Control Function subscribes the interest area for the UE, i.e. if the UE moves out of area of interest, AMF notifies V2X Control Function.

3-4. If the UE moves out of area of interest due to mobility (i.e. handover), AMF notifies V2X Control Function and the UE current location is included.

5.
AMF triggers notification to V2X Control Function with the UE current location.

6.
V2X Control Function updates the V2X provision parameters corresponding to the UE current location.

7.
V2X Control Function sends the updated provision parameters to UE via AMF.

8.
AMF sends the V2X provision parameters to UE during the handover procedure or via the UE configuration update command after the handover procedure.
Editor’s  Note: Whether the V2X Control Function is a dedicated network function or part of an existing function, e.g. the PCF is FFS.
6.x.4
Impact on existing entities and interfaces
UE:
-
Uses the Registration Request/Response NAS procedure to provide the V2X Capability Indication to the AMF and to receive the V2X Parameters;
AMF:
· Obtains V2X subscription data from the UDM by means of the Nudm_SDM_Get operation;
· Executes V2X authorization check

· Retrieves V2X parameters from the V2X CF by means of new or existing operations;
UDM:
-
Provides V2X subscription data to the AMF by means of the Nudm_SDM_Get operation
V2X Control Function (V2X CF):

-
This is a Network Function in the 5GC that will provide V2X parameters to the AMF
6.x.5
Conclusions

******************* End of Changes *******************
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8. UE configuration update Command (Updated V2X provision data)
VCF
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2. Namf_EventExposure subscribe（interest area）
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1. UE current V2X provision parameters
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